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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a joint 
ceramic wiring board and a method for producing a wiring board in which 
a plating layer of sufficient thickness can be formed uniformly on a 
metallize layer in a second major surface side recess. 
SOLUTION: The method for producing a joint ceramic wiring board 
comprises a step for forming a first brake groove 28 communicating with 
a second major surface side recess 27 by inserting a first groove 
forming cutter 40 from the first major surface 24 side along the outer 
circumferential boundary line at each product part 21, a step for firing a 
large unfired ceramic sheet 31 to produce a joint ceramic wiring board 
51 having a sealing metallize layer 5 formed along the first brake groove 
28 wherein the firing shrinkage rate of a metallize paste forming an 
unfired metallize layer 25 is set higher than that of a ceramic green 
sheet forming the large unfired ceramic sheet 31. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

CCIaim(s)] 

[Claim 1] The product section which has the 1st principal plane and the 2nd principal plane, and serves as many wiring 
substrates after division, The 1st principal plane side crevice for electronic-parts loading which carries out opening to the 
1st principal plane side, and the metallized layer for non-calcinated closure which surrounded the 1st principal plane side 
crevice inside the periphery borderline of each product section, and was prepared in it, The 2nd principal plane side crevice 
which carries out opening to the 2nd principal plane side, is prepared on the periphery borderline of each product section 
by the side of the 2nd principal plane, and has a non^calcinated crevice metallized layer in an internal surface, The process 
which inserts the 1st slot formation cutting edge from the 1st principal plane side in accordance with the periphery 
borderline of each product section to a preparation **** baking ceramic oban, and forms the 2nd principal plane side 
crevice and the 1st breaking slot open for free passage, The metallized layer for closure which calcinated the above- 
mentioned non-calcinated ceramic oban and was formed along the 1st breaking slot, The baking process used as the 
connection ceramic wiring board which has the crevice metallized layer formed in the 2nd principal plane side crevice, The 
plating process which plates on the above-mentioned metallized layer for closure, and a crevice metallized layer, The 
manufacture approach of the connection ceramic wiring board characterized by the burning shrinkage making larger than 
the burning shrinkage of a ceramic green sheet which makes the above-mentioned non-calcinated ceramic oban the 
metallizing paste which makes a preparation and the above-mentioned metallized layer for non-calcinated closure. 
[Claim 2] The product section which has the 1st principal plane and the 2nd principal plane, and serves as many wiring 
substrates after division, The 1 st principal plane side crevice for electronic-parts loading which carries out opening to the 
1st principal plane side, and the metallized layer for non-calcinated closure which surrounded the 1st principal plane side 
crevice inside the periphery borderline of each product section, and was prepared in it, The 2nd principal plane side crevice 
which carries out opening to the 2nd principal plane side, is prepared on the periphery borderline of each product section 
by the side of the 2nd principal plane, and has a non-calcinated crevice metallized layer in an internal surface, The process 
which inserts the 1st slot formation cutting edge from the 1st principal plane side in accordance with the periphery 
borderline of each product section to a preparation **** baking ceramic oban, and forms the 2nd principal plane side 
crevice and the 1st breaking slot open for free passage, The metallized layer for closure which calcinated the above- 
mentioned non-calcinated ceramic oban and was formed along the 1st breaking slot, The baking process used as the 
connection ceramic wiring board which has the crevice metallized layer formed in the 2nd principal plane side crevice, The 
adhesion process which pastes up a closure ring on the above-mentioned metallized layer, and the plating process which 
plates on the above-mentioned metallized layer for closure, and a crevice metallized layer, The manufacture approach of 
the connection ceramic wiring board characterized by the burning shrinkage making larger than the burning shrinkage of a 
ceramic green sheet which makes the above-mentioned non-calcinated ceramic oban the metallizing paste which makes a 
preparation and the above-mentioned metallized layer for non-calcinated closure. 

[Claim 3] The manufacture approach of the connection ceramic wiring board according to claim 1 or 2 characterized by the 
burning shrinkage of said metallizing paste being in the range of 1.01-1.3 when burning shrinkage of said ceramic green 
sheet is set to 1. 

[Claim 4] The width of face on said 1 st principal plane of said 1 st breaking slot is the manufacture approach of the 
connection ceramic wiring board according to claim 1 to 3 characterized by being smaller than the path of said 2nd 
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principal plane side crevice. 

[Claim 5] It is the manufacture approach of the connection ceramic wiring board according to claim 1 to 4 which said 1st 
slot formation cutting edge is located between the plate-like part which has predetermined thickness, the point which has 
a predetermined tool angle, and the above-mentioned plate-like part and a point, has the pars intermedia which has a taper 
angle smaller than the tool angle of the above-mentioned point, and is characterized by for said 1st breaking slot to insert 
and form the above-mentioned 1 st slot formation cutting edge to the above-mentioned pars intermedia. 
[Claim 6] The manufacture approach of the wiring substrate which carries out an individual division at each wiring 
substrate by dividing the connection ceramic wiring board manufactured by the manufacture approach of a connection 
ceramic wiring board according to claim 1 to 5 for every product section along said 1st breaking slot. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In this invention, it is related in detail about the manufacture approach of a connection ceramic 
wiring board, and the manufacture approach of a wiring substrate to the manufacture approach of the connection ceramic 
wiring board used as the wiring substrate made from a ceramic (lead loess chip carrier) used as a package which closes 
electronic parts, such as an SAW filter, a quartz resonator, a transistor, a light emitting device, and IC, after division, and 
the manufacture approach of the wiring substrate which divides the connection ceramic wiring board and is obtained. 
[0002] 

[Description of the Prior Art] The wiring substrate 61 for the electronic-parts receipt for holding small electronic parts, 
such as an SAW filter and a light emitting device, conventionally The 1st principal plane side crevice (cavity) 62 for 
consisting of electrical insulation materials, such as an alumina ceramic, as shown in drawing 6 , and carrying electronic 
parts in the 1-st principal plane (top face) 64 center, a tungsten, On the metallized layer for wiring which consists of 
refractory metal powder, such as molybdenum, and the 1st principal plane, surround the 1st principal plane side crevice 62, 
and it is prepared. It has the metallized layer 65 for closure of the shape of a flat-surface rectangular-head frame by which 
a metal lid is joined to a top face. Electronic parts are carried connecting each electrode of electronic parts to the above- 
mentioned metallized layer for wiring electrically into the 1st principal plane side crevice 62, a metal lid is joined to the 
metallized layer 65 for closure through sealing agents, such as a pewter, after an appropriate time, and it becomes a final 
product by carrying out the hermetic seal of the electronic parts. 

[0003] Thus, in the ceramic green sheet which consists of an alumina with which the metallizing paste (ink) which makes 
the metallized layer 65 the object for wiring layers and for closure was printed, it is stuck by pressure, this is calcinated 
and, usually the wiring substrate 61 made from a ceramic used is manufactured [ a laminating and ]. In order that such a 
wiring substrate 61 may raise productivity, it uses the ceramic green sheet of the form where the wiring substrate parts 
(product section) of dozens thru/or hundreds were connected in all directions as a laminating and the connection ceramic 
wiring board 81 with which it was stuck by pressure, and calcinated in the condition, and many substrates were connected 
in all directions, and is usually mass-producing it what (it breaks) this is divided for per each substrate by the final process 
(refer to drawing 7 ). 

[0004] and in order to enable such division after baking, in the phase of the ceramic green sheet layered product (it takes 
to this description and is called a non-calcinated ceramic oban) by which the laminating was carried out, it usually comes 
out to the adjoining boundary between substrate partial to put in the 1st breaking slot 78 (only henceforth a slot), and it is 
in it (refer to drawing 7 ). That is, the non-calcinated ceramic oban containing a slot is calcinated, layer arrival of the 
deposit which becomes the exposure front face of the metallized layer 65 for closure and the metallized layer for wiring 
from nickel and gold is carried out one by one by electrolytic plating, and it considers as the connection ceramic wiring 
board 81 in which the 1st breaking slot 78 was formed, and it takes a break along the 1st breaking slot 78 (fragmentation), 
and an individual division is carried out per substrate. 

[0005] By the way, as for the wiring substrate 61 made from a ceramic, the metallized layer for wiring is drawn at the 
lateral-surface and 2nd principal plane 66 side through the notching metallized layer 69 by which two or more formation is 
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carried out and the notch 67 of the shape of a cross-section abbreviation semicircle with a radius of about 0.2mm was 
formed in that side face at the internal surface of this notch 67. Therefore, the 2nd principal plane side crevice 77 of the 
shape of a cross-section approximate circle used as the notch 67 for connecting a wiring substrate to a mounting 
substrate and an electric target after division is formed in the connection ceramic wiring board 81. If the crevice metallized 
layer 79 is formed in that inner skin and base and this 2nd principal plane side crevice 77 is divided, cross-section 
abbreviation semicircle-like a notch 67 and the notching metallized layer 69 will be formed in the lateral surface of a wiring 
substrate (refer to JP,2000-68414,A). 

[0006] However, by closing one side, when carrying out layer arrival of a nickel-plating layer and the gold plate layer to the 
outside surface of the crevice metallized layer 79 by the electrolytic plating approach, since the crevice metallized layer 79 
in the internal surface of the 2nd principal plane side crevice 77 has very bad circulation of the plating liquid in a crevice, it 
will not be able to carry out layer arrival of the plating thoroughly, and will be in the condition that the front face of the 
crevice metallized layer 79 was exposed. Therefore, if the moisture contained in this outcrop in atmospheric air adheres, 
this moisture will contact a nickel plating layer and a gold plate layer, and will work as an electrolyte, the electric operation 
to which a current flows from a difference of the energy level of both metals between a nickel plating layer and a gold plate 
layer is produced, a nickel plating layer with a low energy level is made eluted gradually, and the fault of short-circuit 
between the adjoining crevice metallized layers 79 is known ( refer to JP,6-33297,A). 

[0007] In order to solve such a trouble, as shown in drawing 8 , the 1st breaking slot 88 by the side of the 1st principal 
plane and the 2nd principal plane side crevice 77 are made to open for free passage, and the method of circulating plating 
liquid through the 1st breaking slot 88 in the 2nd principal plane side crevice 77 is learned (refer to JP,9-741 51 ,A). 
[0008] 

[Problem(s) to be Solved by the Invention] However, in order to make the 1st breaking slot and the 2nd principal plane side 
crevice open for free passage, as shown in the connection ceramic wiring board 91 of drawing 8 , only the part needs to 
form the 1st breaking slot deeply. If the tool angle of a slot formation cutting edge is large when the slot formation cutting 
edge for forming the 1 st breaking slot is put in deeply, as shown in drawing 8 , the aperture width on the 1 st principal plane 
74 of the 1st breaking slot 88 becomes large, the metallized, layer 65 for closure cannot form with sufficient width of face, 
or the problem that a wiring substrate will be enlarged will arise. 

[0009] Moreover, like [ if the tool angle of a slot formation cutting edge is small ] the connection ceramic wiring board 
shown in drawing 9 , although the aperture width on the 1 st principal plane 64 of the 1st breaking slot 98 can be controlled 
small The free passage section of the 1 st breaking slot 98 especially the 1 st breaking slot 98, and the 2nd principal plane 
side crevice 77 is closed by the springback before baking, joining at the time of baking, etc. (refer to JP,2000-141344,A). 
Nonconformities, such as poor plating in the 2nd principal plane side crevice 77 and breaking nature aggravation, might be 
caused. Since aggravation of such breaking nature has contraction as large as about 20% in the baking process of a 
ceramic substrate, it is considered to originate in the width of face of the 1st breaking slot 98 into which it was put before 
baking becoming narrow etc. 

[0010] That such a problem should be solved conventionally, width of face of the breaking slot was enlarged, or the include 
angle of a slot (groove bottom) was enlarged, and it was coped with. However, in manufacture of the small wiring substrate 
in which only one several mm sides are, there is a limitation in such a cure naturally. And the number of slots in fixed 
spacing increases as the small oban for wiring substrates. On the other hand, after the breaking slot into which it was put 
with a press extracts a slot formation cutting edge, since [ which is restored a little with the elasticity of a ceramic green 
sheet ] it acts like (it closes), the flute width tends to become narrow and the welding of a breaking slot tends to generate 
it, so that a wiring substrate becomes small. 

[001 1] Moreover, in addition to such a problem, there were also the following problems in manufacture of the conventional 
substrate. The wiring substrate which the ring for closure (metal frame) which consists of covar etc. pastes up by low 
attachment etc. is manufactured as follows around the 1st principal plane among the wiring substrates made from a 
ceramic. That is, plating was applied to the metallized layer for closure formed along the surface perimeter, i.e., breaking 
slot, on the part of a substrate unit in the large-sized phase after baking, it set after that, low material (spherical or silver 
solder of cylindrical **) was set to the metallized layer for closure of each substrate part, the seal ring has been arranged, 
and low attachment of this was carried out collectively. In arrangement of this ring, and low attachment, although a 
breaking slot makes the adjoining boundary between substrate partial, as for spacing (opening) of rings, only a gap minute 
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[ fpr a breaking slot ] is secured. 

[0012] Thus, spacing of rings was a minute gap for a breaking slot, and moreover, since the flute width was narrow, the low 
fused at the time of low attachment might flow into the breaking slot, and might weld, might form the bridge in this slot, and 
might fill the slot. When it comes to such a condition, a free passage with the 1st breaking slot and the 2nd principal plane 
side crevice will no longer be secured, and the poor deposit arrival to the crevice metallized layer in the 2nd principal plane 
side crevice will arise. Moreover, like the problem by the welding of the above mentioned breaking slot, in order that trouble 
may appear in breaking, defects, such as a chip, are tend to occur for the product after division. And a smaller wiring 
substrate also tends to generate such a problem. In addition, as a measure for such a problem, it is possible from a 
breaking slot to set a ring if possible and to arrange distance. That is, although it is said that inflow of the melting low in if 
possible separating from a breaking slot (rim of a substrate) the metallized layer for closure which makes a ring adhesion 
side is prevented, the allowances on such a dimension do not have one side at the small substrate of several mm. 
Therefore, the manufacture yield of such a small substrate was very low conventionally. This invention sets it as the object 
to cancel the trouble on manufacture of such a wiring substrate made from a ceramic. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned object, invention according to claim 1 The product 
section which has the 1st principal plane and the 2nd principal plane, and serves as many wiring substrates after division, 
The 1st principal plane side crevice for electronic-parts loading which carries out opening to the 1st principal plane side, 
and the metallized layer fpr non-calcinated closure which surrounded the 1st principal plane side crevice inside the 
periphery borderline of each product section, and was prepared in it, The 2nd principal plane side crevice which carries out 
opening to the 2nd principal plane side, is prepared on the periphery borderline of each product section by the side of the 
2nd principal plane, and has a non-calcinated crevice metallized layer in an internal surface, The process which inserts the 
1st slot formation cutting edge from the 1st principal plane side in accordance with the periphery borderline of each 
product section to a preparation **** baking ceramic oban, and forms the 2nd principal plane side crevice and the 1st 
breaking slot open for free passage, The metallized layer for closure which calcinated the above-mentioned non-calcinated 
ceramic oban and was formed along the 1st breaking slot, The baking process used as the connection ceramic wiring board 
which has the crevice metallized layer formed in the 2nd principal plane side crevice, The plating process which plates on 
the above-mentioned metallized layer for closure, and a crevice metallized layer, It is characterized by the burning 
shrinkage making larger than the burning shrinkage of a ceramic green sheet which makes the above-mentioned non- 
calcinated ceramic oban the metallizing paste which makes a preparation and the above-mentioned metallized layer for 
non-calcinated closure. 

[0014] In this description, the burning shrinkage of a metallizing paste shall mean contraction until a metallizing paste is 
calcinated, and the burning shrinkage of a ceramic green sheet shall mean contraction until a ceramic green sheet is 
calcinated. 

[0015] In the manufacture approach of such a connection ceramic wiring board, when [ which many non-calcinated 
ceramic obans (only henceforth an oban) of picking are calcinated, and is divided along this slot through each process, 
such as plating, (the so-called chocolate breaking) ] put into the 1st breaking slot from the 1st principal plane side, it is as 
follows. In manufacture of such a wiring substrate, at a large-sized baking process, since the burning shrinkage of the 
metallized layer for non-calcinated closure in the perimeter of each product section (substrate part) is larger than that of 
a ceramic, an extended operation of this flute width is demonstrated in opening of the 1 st breaking slot. That is, in order to 
serve to prevent that the breaking slot for closure welds in a baking process, it is prevented that a free passage with the 
1st breaking slot and the 2nd principal plane side crevice is checked, or breaking nature falls. 

[001 6] In manufacture of this conventional kind of substrate, in order to prevent generating of nonconformities, such as 
deformation of the curvature of a substrate etc., and cutting of internal wiring, by the difference of the burning shrinkage of 
a ceramic and a metallized layer, what was prepared so that that burning shrinkage might become the same as that of the 
burning shrinkage of a ceramic green sheet as much as possible was used. Therefore, a calcinated oban is contracted to 
homogeneity about the whole by being calcinated. On the other hand, the width of face of the breaking slot into which it is 
put before baking is as minute as about 0.05-0.08mm, and since this becomes narrow similarly by burning shrinkage, it is 
thought that the 1 st breaking slot tends to start welding. 

[001 7] On the other hand, by this invention, it writes as a larger thing than the burning shrinkage of the ceramic to which 
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the* burning shrinkage makes the wiring substrate made from a ceramic for the metallized layer for closure around a 
principal plane (the 1st principal plane) in a substrate, and the metallized layer for closure is shrunken by the 
aforementioned process more greatly than a ceramic, that is, in the aforementioned process , the metallized layer for 
closure which be in the perimeter of the product section (substrate part ) of the both sides of the 1st breaking slot when 
an oban be seen superficially act the width of face of the 1st breaking slot so that the opening side may be made to open , 
in order to compress a surface ceramic along the field of the metallized layer for non-calcinated closure , respectively in a 
baking process . Therefore, after baking, since the width of face of a slot spreads when the metallized layer for non- 
calcinated closure - of the same burning shrinkage as a ceramic is used like before, welding is prevented. In this way, after 
that, the deposit arrival nature to the crevice metallized layer in the 2nd principal plane side crevice is improved, and as a 
result of preventing generating of the nonconformity at the time of carrying out an individual division along the 1 st breaking 
slot, improvement in the manufacture yield is achieved. 

[0018] And the product section which invention according to claim 2 has the 1st principal plane and the 2nd principal 
plane, and serves as many wiring substrates after division, The 1st principal plane side crevice for electronic-parts loading 
which carries out opening to the 1st principal plane side, and the metallized layer for non-calcinated closure which 
surrounded the 1 st principal plane side crevice inside the periphery borderline of each product section, and was prepared 
in it, The 2nd principal plane side crevice which carries out opening to the 2nd principal plane side, is prepared on the 
periphery borderline of each product section by the side of the 2nd principal plane, and has a non-calcinated crevice 
metallized layer in an internal surface, The process which inserts the 1st slot formation cutting edge from the 1st principal 
plane side in accordance with the periphery borderline of each product section to a preparation **** baking ceramic oban, 
and forms the 2nd principal plane side crevice and the 1st breaking slot open for free passage, The metallized layer for 
closure which calcinated the above-mentioned non-calcinated ceramic oban and was formed along the 1st breaking slot, 
The baking process used as the connection ceramic wiring board which has the crevice metallized layer formed in the 2nd 
principal plane side crevice, The adhesion process which pastes up a closure ring on the above-mentioned metallized layer, 
and the plating process which plates on the above-mentioned metallized layer for closure, and a crevice metallized layer, It 
is characterized by the burning shrinkage making larger than the burning shrinkage of a ceramic green sheet which makes 
the above-mentioned non-calcinated ceramic oban the metallizing paste which makes a preparation and the above- 
mentioned metallized layer for non-calcinated closure. 

[0019] Plating is applied to the metallized layer for closure around each product section (substrate part) in a connection 
ceramic wiring board, and other metallized layers, it sets after that, low material is set, low attachment of the ring is 
arranged and carried out after that, and such a connection ceramic wiring board takes a break for each substrate of every, 
after applying further predetermined plating. Therefore, as for the large-sized 1 st breaking slot, in said process, the opening 
side receives an extended operation also about such a substrate. That is, since the 1st breaking slot which makes spacing 
of the adjoining closure rings between the product sections spreads rather than the case where it is based on the 
conventional technique, nonconformity of the low fused at the time of low attachment of the part and a closure ring 
flowing, welding plugging up the free passage part of the 1st breaking slot and the 2nd principal plane side crevice into the 
1st breaking slot, or forming a bridge in it cannot produce it easily. 

[0020] In which the above-mentioned approach, since there is an extended operation of a flute width in a baking process, it 
is hard to weld the 1 st breaking slot, and when carrying out low attachment of the ring for closure, adhesives (low) cannot 
form a bridge easily. Therefore, also in which approach, the nonconformity at the time of the breaking made into a product 
section unit is avoided. Moreover, since the 1st breaking slot is minded and plating liquid circulates and circulates into the 
2nd principal plane side crevice, electrolysis deposit formation to the metallized layer in the 2nd principal plane side 
crevice can also be performed good. In addition, also in which approach, when burning shrinkage of said ceramic green 
sheet is set to 1, it is desirable to make it the burning shrinkage of said metallizing paste be in the range of 1.01-1.3. 
[0021] Moreover, as for the width of face on said 1st principal plane of said 1st breaking slot, it is desirable to make it 
smaller than the path of said 2nd principal plane side crevice. In order to carry out the maximum reservation of the width 
of face of the metallized layer for closure, responding to the request of a miniaturization of a wiring substrate, it is 
desirable to preferably [ the aperture width of the 1st breaking slot on the 1st principal plane / making it as small as 
possible ] and specifically make it smaller than the path of the 2nd principal plane side crevice. The reason originally used 
as the closed-end hole, without making the 2nd principal plane side crevice penetrate to the 1st principal plane side Since 
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it i.9 for securing tooth space sufficient on the 1st principal plane preparing the metallized layer for closure, as shown in 
drawing 5 of JP,9-74151,A If aperture width of the 1st breaking slot on the 1st principal plane is made into the path of the 
2nd principal plane side crevice more than an EQC, the original effectiveness which used the 2nd principal plane side 
crevice as the closed-end hole will no longer be acquired. 

[0022] Furthermore, said 1st slot formation cutting edge is good to have the pars intermedia which is located between the 
plate-like part which has predetermined thickness, the point which has a predetermined tool angle, and the above- 
mentioned plate-like part and a point, and has a taper angle smaller than the tool angle of the above-mentioned point. As 
for the tool angle of a point, it is desirable to suppose that it is comparatively large (obtuse angle), in order to prevent the 
welding of the 1 st breaking slot, and in order to make aperture width of the 1 st breaking slot on the 1st principal plane into 
the minimum, as for the taper angle of pars intermedia, it is desirable to make it comparatively small. 
[0023] In addition, in order to prevent springback and joining, the tool angle of the point of the 1st breaking cutting edge 
has desirable 30 degrees or more, and is more desirable. [ of 35 degrees or more ] Moreover, the include angle of pars 
intermedia has desirable 30 degrees or less, and its 25 degrees or less are more desirable. 

[0024] In addition/as for said 1st breaking slot, it is desirable to insert and form said 1st slot formation cutting edge to the 
above-mentioned pars intermedia. It is because nonconformity, such as having ground the side attachment wall of the 1st 
breaking slot, and producing weld flash near the 1st breaking slot opening on the 1st principal plane, when drawing out the 
1st slot formation cutting edge, will occur if the 1st slot formation cutting edge is inserted to a plate-like part (straight 
section). In addition, in order to prevent grinding raising of the side attachment wall of a breaking slot, the include angle of 
pars intermedia has 5 degrees or more and more desirable 10 more degrees or more. 

[0025] Furthermore, this invention includes the manufacture approach of the wiring substrate which carries out an 
individual division in each wiring substrate by dividing the connection ceramic wiring board manufactured by the 
manufacture approach of the above-mentioned connection ceramic wiring board for every product section along said 1st 
breaking slot. Since the welding in the 1st breaking slot is prevented, the connection ceramic wiring board obtained by the 
above-mentioned manufacture approach is divided with a sufficient precision. And since the deposit is formed in 
homogeneity also at the crevice metallized layer in the 2nd principal plane side crevice, the side-face electrode excellent 
in corrosion resistance can be formed in the notch of the shape of a cross-section approximate circle which divided the 
2nd principal plane side crevice and was acquired. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to drawing. The 
wiring substrate 1 made from a ceramic manufactured by this example is shown in drawin g 1 . The wiring substrate t made 
from this ceramic has nothing, the 1st principal plane (top face) 4, and the 2nd principal plane (underside) 6 for the shape 
of a 3.8x3.8x1.1 mm abbreviation rectangle. It was formed in rectangle tabular by the laminated structure of three layers, 
and the wiring substrate 1 went in the center caudad by the plane view rectangle, it is stair-like and is equipped with the 
mold cavity (crevice) 2 used as narrow. And the metallized layer 5 for closure which uses refractory metals, such as a 
tungsten and molybdenum, as a principal component is formed in the perimeter of the 1st principal plane 4 of the wiring 
substrate 1 in the shape of a plane view rectangular-head frame by predetermined width of face. Although a graphic display 
is not carried out to this metallized layer 5, a nickel-plating layer is formed, and the gold plate layer is further formed in the 
outermost surface. 

[0027] Moreover, the semicircle tubed notch 7 (the diameter of 0.3mm, height of 0.8mm) is formed in the side face of a 
wiring substrate. The notching metallized layer 9, and the nickel-plating layer and gold plate layer which were further put 
on the front face were formed in the internal surface, the side^face electrode is accomplished, and it has flowed with the 
internal metallized layer for wiring (not shown). These notches 7 are inclined and formed in the 2nd principal plane 6 side. 
That is, unlike the periphery edge of the 2nd principal plane 6, the depression by the semicircle tubed notch 7 does not 
exist in the periphery edge of the 1st principal plane 4. For this reason, the metallized layer 5 for closure can be formed to 
near the periphery edge of the 1st principal plane 4 irrespective of the existence of a notch 7. 

[0028] As for the metallized layer 5 for closure, 20% of thing is used [ such a wiring substrate 1 ] for burning shrinkage, as 
for both the metallized layers to which the burning shrinkage makes internal wiring with which 25% of thing is used and 
degree ceramic to make and others do not illustrate a substrate 1 although it is manufactured as an account is carried out. 
In addition, the lid which electronic parts are carried in a cavity 2 and illustrated after that at an after process is put, and 
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the hermetic seal of such a wiring substrate 1 is soldered and carried out to a metallized layer 5. 

[0029] Now, the suitable process of such a substrate 1 is explained to a detail with reference to drawin g 2 thru/or drawin g 
5 below. First, the ceramic green sheet (0.25-0.3mm in thickness) which uses as a principal component the alumina 
(aluminum 203) formed so that the substrate part of a nothing predetermined number could take each ceramic layer of a 
substrate 1 is manufactured, respectively. And it cuts in the configuration corresponding to each ceramic layers 11, 12, and 
13, and is pierced and made it, and metallizing pastes, such as a common conductor layer for electrolytic plating, are 
printed to the metallized layer for closure, or a wiring layer pan. 

[0030] a metallizing paste becomes the same as the burning shrinkage (this gestalt 20%) of a ceramic green sheet except 
what makes the metallized layer 5 for closure printed by the front face of the ceramic green sheet which makes the 
maximum upper layer — as — for example, W(tungsten):M** (molybdenum) ■— what was prepared so that it might become 
the weight ratio of :aluminum203(alumina) = 95:5:3 was used, only in the metallizing paste printed on the other hand so that 
the metallized layer 5 for closure may be made, burning shrinkage becomes 25% — as — W:M** — what 
prepared raluminum 203 so that it might become the weight ratio of 90:10:1 was used, and it printed by 0.02-0.04mm in 
thickness. In addition, W and M ** which are contained in the metallizing paste which makes this metallized layer 5 for 
closure used the thing with a particle size of 1.0-2.0 micrometers. 

[0031] in this way, the manufactured ceramic green sheet is consisted of a laminating and three-layer ceramic layers 1 1, 
12, and 13 which are stuck by pressure and shown in drawin g 2 — un— baking ceramic oban 31 was manufactured. 25 
are the metallizing paste (non-calcinated closure metallized layer) printed on the 1 st principal plane 24 so that the 

metallized layer for closure might be made after baking among this drawing, such — un in baking ceramic oban 31, it 

usually comes out that the product section 21 stands in a row, and is arranged continuously in all directions so that only 
an outermost handle part (frame) may throw away and it may become **. Moreover, with this gestalt, the metallized layer 

25 for non-calcinated closure is similarly printed and formed to the boundary approach part with the outermost product 
section 21 among handle parts (frame). Moreover, the 2nd principal plane side crevice 27 formed in the 2nd principal plane 

26 side by carrying out opening to the 2nd principal plane 26 side so that it might become a notch 7 after calcinating and 
dividing a non-calcinated ceramic oban is formed on the periphery borderline of each product section 21. Moreover, the 
non-calcinated crevice metallized layer 29 which turns into the crevice metallized layer 1 9 after baking, and turns into the 
notching metallized layer 9 after division is formed in the internal surface of each 2nd principal plane side crevice 27. 
[0032] next, such — un— - the 1st slot formation cutting edge 40 (refer to drawing 4 ) is predetermined~depth(the 
principal-plane [ 1st ]-side to for example, 40 — 50% of overall thickness Hnserted, and the 1st breaking slot 28 is formed 
in the boundary of the product section 21 by the side of baking ceramic oban 31, for example, the 1st principal plane, so 
that the shape of a grid may be made in all directions (refer to drawing 3 X In addition, although explanation is omitted with 
this operation gestalt, it is good to form the 2nd breaking slot also in the 2nd principal plane 26 side, when a predetermined 
depth, for example, 2nd principal plane, side to overall thickness inserts the 2nd slot formation cutting edge into the 
location corresponding to the 1st breaking slot 28 10 to 20%. However, the 1st breaking slot 28 makes the boundary 
between product section 21, and is cutting the metallizing paste 25 for closure (layer) in the center of abbreviation of the 
cross direction in the 1st principal plane 24. 

[0033] Moreover, in case the 1st breaking slot 28 is formed, the 1st slot formation cutting edge 40 is inserted to the depth 
which penetrates the base of the 2nd principal plane side crevice 27. According to this process, the 2nd principal plane 
side crevice 27 which has the non-calcinated crevice metallized layer 29 in an internal surface not only carries out opening 
to the 2nd principal plane 26 side, but will be led to the 1st principal plane 24 side. Opening (free passage section) with a 
width of face of 0.05mm - 0.08mm is formed in the center of abbreviation of the base of the approximate circle 
configuration of the 2nd principal plane side crevice 27 of the 1st breaking slot 28, and, specifically, the 2nd principal plane 
side crevice 27 and the 1st breaking slot 28 are open for free passage. 

[0034] Specifically, the 1st breaking slot 28 is formed using the 1st slot formation cutting edge 40 of structure as shown in 
drawing 4 . namely, the 1st slot formation cutting edge 40 — abbreviation — the parallel plate-like part 41, the point 42 of 
40 degrees of tool angles, and the pars intermedia 43 that has a 18-degree taper angle — since — it becomes. In 
accordance with the periphery borderline of each wiring substrate field 21, the 1st breaking slot 28 is formed by inserting 
such a 1st slot formation cutting edge 40 into sheep baking ceramic oban 31 (referring to drawin g 3 ), and drawing it out 
from the 1st principal plane 24 side to the middle of pars intermedia 43, (refer to drawin g 5 X In addition, the width of face 
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of J:he 1st breaking slot 28 on the 1st principal plane 24 is about 0.2mm, Is made smaller than the path of the 2nd principal 
plane side crevice 27, and can form the metallized layer 25 for non-calcinated closure broadly that much. 
[0035] Since a point 42 makes a tool angle 30 degrees or more (this operation gestalt 40 degrees), it can prevent 
effectively the springback before baking, and joining at the time of baking, moreover, since the aperture width on the 1st 
principal plane 24 does not become not much large even if it inserts the 1st slot formation cutting edge 40 until deeply, 
since pars intermedia 43 serves as a taper angle (this operation gestalt 5 degrees or more 30 degrees or less, 1 8 degrees) 
smaller than a tool angle/the metallized layer 25 for non-calcinated closure which makes the metallized layer 5 for closure 
can be formed by sufficient width of face. Furthermore, since the 1st slot formation cutting edge 40 is inserted to the 
middle of the pars intermedia 43 which has a taper angle 5 degrees or more (this operation gestalt 18 degrees), it can 
sample without having ground and can prevent that weld flash occurs near the opening by the side of the 1st principal 
plane 24 of the 1st breaking slot 28. In addition, with this operation gestalt, although the 1st breaking slot 28 (and the 2nd 
breaking slot) was put in after printing / formation of the metallized layer for non-calcinated closure, as long as it is after 
shaping of a ceramic green sheet and before baking, you may put in before printing / formation of the metallized layer for 
non-calcinated closure. 

[0036] Subsequently, this sheep baking ceramic oban 31 is calcinated, and it considers as a connection ceramic wiring 
board (calcinated oban). Thus, the 1 st breaking slot 28 which makes the boundary of each obtained finishing baking large- 
sized substrate part is deforming so that an opening side may be extended. That is, after baking is caused non-calcinated 
ceramic oban 31 as seeing as the whole oban by the burning shrinkage of a ceramic, and is thin small 20% of abbreviation. 
[0037] On the other hand, in this baking process, since only the surface metallized layer 25 for non-calcinated closure has 
contraction as large as 25%, it acts in each field in which the metallized layer 5 for closure exists among the outermost 
surfaces of the ceramic layer 1 1 by the side of that difference [ 5% of ] minute and 1 st principal plane, so that the 
outermost surface of the ceramic layer 11 may be shrunk along that field. In each field in which the metallized layer 25 for 
non-calcinated closure exists, in order to receive the force which the ceramic layer 1 1 which touches this contracts along 
a front face by the burning shrinkage of the metallized layer 25 for non-calcinated closure, it deforms so that it may be 
compressed along this front face. The deformation serves as max in the outermost surface of the ceramic layer 1 1. 
[0038] As for the connection ceramic wiring board 51 which calcinates according to such an operation in a baking process 
since it becomes larger than the part and the opening condition of the conventional slot in order that the operation which 
extends the flute width may work in the 1st breaking slot 28 where the metallized layer 25 for non-calcinated closure 
exists in both sides, and is obtained, welding or closing were positively prevented for the 1st breaking slot 28. Moreover, 
the metallized layer 25 for non-calcinated closure and the non-calcinated crevice metallized layer 29 turn into the 
metallized layer 5 for closure, and the crevice metallized layer 59 according to this baking process. In addition, other parts 
shall be indicated with the same sign about baking before and the baking back for simplification. 

[0039] In this way, the obtained connection ceramic wiring board (baking substrate) 51 is completed as a connection 
ceramic wiring board (calcinated oban) by applying nickel (nickel) plating and golden (Au) plating by electrolytic plating to 
the metallized layer 5 for closure etc. after that. Also in this plating process, since there is no welding in the 1st breaking 
slot 28 and the free passage with the 2nd principal plane side crevice 27 is fully secured, it also sets in the 2nd principal 
plane side crevice 27, plating liquid fully circulates and circulates, and a nickel-plating layer and a gold plate layer can be 
formed by homogeneity and sufficient thickness on the metallized layer of 2nd principal plane side crevice 27 internal 
surface. 

[0040] Next, the connection ceramic wiring board 51 to which plating was applied is made into the shape of a strip of paper 
by what (it breaks) is taken a break along a breaking slot, and many wiring substrates 1 made from a ceramic shown in 
drawing 1 are obtained at once by taking a break further, so that it may become every substrate. In this breaking, as for 
the breaking slot of the connection ceramic wiring board 51, that activity is done smoothly. Moreover, since the metallizing 
paste was printed with this gestalt like [ a boundary approach part with the outermost product section 21 ] the metallized 
layer 25 for non-calcinated closure among handle parts (frame), also in the outermost 1st breaking slot 28, welding is 
prevented effectively. That is, according to the wiring substrate of this gestalt, and its process, since generating of 
nonconformities, such as KAKE in breaking, is prevented, the manufacture yield can be raised. 

[0041] In addition, what is necessary is for the presentation of the metallized layer for closure (paste) to be the range 
where a suitable extended operation of a flute width is acquired, and just to set it up suitably in this invention, in 
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consideration of the burning shrinkage of the ceramic which makes a substrate, so that burning shrinkage may become 
large from the burning shrinkage of a ceramic; In order to enlarge burning shrinkage, it is effective to gather the content of 
molybdenum and to make small particle size of the molybdenum to contain and a tungsten. It is because the one of a 
degree of sintering where a thing with molybdenum more sufficient [ a degree of sintering ] (contraction is large) and 
particle size are smaller than a tungsten is good. 

[0042] In addition, according to the following processes, a gold plate layer may not be prepared in a front face, but where 
only a nickel-plating layer is formed, low attachment of the closure ring may be carried out on the metallized layer 5 for 
closure at the connection wiring substrate manufactured according to said operation gestalt. Preforming of the low material 
(silver solder) of the shape of a plane view rectangular-head frame corresponding to the metallized layer 5 for closure of 
each product section 21 is laid on each metallized layer 5 for closure, it carries out heating and melting, and low material is 
formed on the metallized layer 5 for closure. Then, the closure ring which consists of plane view rectangular-head frame- 
like covar is laid on the metallized layer 5 for closure on which low material was made to put beforehand, in such the 
condition, again, heating melting of the low material is carried out, and soldering of a closure ring is completed. 
[0043] the oban which finished low attachment of a closure ring — every after 1 plates nickel plating, Au plating, etc. on 
the front face of a seal ring, and the front face of each wiring layer — it is divided along the 1st breaking slot 14, and 
becomes many wiring substrates (chip carrier)^ After electronic parts, such as an SAW filter, are carried in a cavity 2, a 
wiring substrate makes it a seal ring to join a lid etc., and is used for it. 

[0044] Moreover, in the above-mentioned operation gestalt, although pars intermedia illustrated only one slot formation 
cutting edge, the slot formation cutting edge which has two or more pars intermedia where taper angles differ can also be 
used. For example, the slot formation cutting edge with which a point has 40 degrees and the 1st pars intermedia has the 
pars intermedia of plurality [ pars intermedia / 25 degree and / 2nd ] like 18 degrees can also be used. 
[0045] Furthermore, although it is more desirable to use the slot formation cutting edge which has pars intermedia as 
described above, it is not necessarily limited to this but the slot formation cutting edge which does not have pars 
intermedia as well as the former can also be used. In that case, it is good to make a tool angle into 10 degrees - about 35 
degrees so that the aperture width on the 1st principal plane may not become large too much. Even in this case, it can 
prevent that write as a larger thing than the burning shrinkage of the ceramic to which that burning shrinkage makes the 
wiring substrate made from a ceramic for the metallized layer for closure around a principal plane (the 1st principal plane) 
in a substrate, that metallized layer for closure is shrunken more greatly than a ceramic, and the 1st breaking slot is 



[0046] Moreover, a design change is carried out suitably and the wiring substrate made from a ceramic of this invention 
can materialize that shape can be taken regardless of the configuration thru/or structure etc., unless it deviates from the 
summary of this invention. Moreover, the thing made from ceramics other than aluminas, such as a thing made from the 
glass ceramic of low-temperature baking, alumimium nitride, and silicon nitride, can also be included in the wiring substrate 
made from a ceramic of this invention. 



[Effect of the Invention] According to this invention, the flute width of the 1st breaking slot can be made to extend in the 
baking process of a non-calcinated ceramic oban in manufacture of a wiring substrate so that clearly from the above 
explanation. Therefore, since it can prevent poor plating and poor breaking of a connection ceramic wiring board which 
originate in the welding of the 1st breaking slot etc. like before, improvement in the manufacture yield in this kind of 
process is achieved. According to this invention, in manufacture of the small wiring substrate made from a ceramic, a 
remarkable thing is in the effectiveness like the lead loess chip carrier used for a quartz resonator etc. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view which looked at the example of an operation gestalt of the wiring substrate made from a 
ceramic concerning this invention from the closure side side. 

[Drawing 2] The sectional view of a non-calcinated ceramic oban used by this invention. 



closed. 



[0047] 
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[Drawing 3] The explanatory view showing the process which forms a breaking slot in the non-calcinated ceramic oban 
shown in drawin g 2 . 

[Drawing 4] The sectional view near the head of the slot formation cutting edge used with the breaking slot formation 
process of drawing 3 . 

[Drawing 5] The partial expanded sectional view of the connection ceramic wiring board concerning this invention. 
[Drawing 6] The sectional view of the conventional wiring substrate made from a ceramic. 
[Drawing 7] The partial expanded sectional view of the conventional connection ceramic wiring board. 
[Drawing 8] The partial expanded sectional view of other conventional connection ceramic wiring boards. 
[Drawing 9] The partial expanded sectional view of other conventional connection ceramic wiring boards. 
[Description of Notations] 

1 Wiring Substrate made from Ceramic 

2 1 st Principal Plane Side Crevice (Cavity) 

4 1 st Principal Plane 

5 Metallized Layer for Closure 

6 2nd Principal Plane 

7 Notch 

9 Notching Metallized Layer 
11, 12, 13 Ceramic layer 
21 Product Section 

25 Metallized Layer for Non-Calcinated Closure (Metallizing Paste) 

27 2nd Principal Plane Side Crevice 

28 1st Breaking Slot 

29 Non-Calcinated Crevice Metallized Layer 
31 Non-Calcinated Ceramic Oban 

40 1st Slot Formation Cutting Edge 

41 Plate-like Part 

42 Point 

43 Pars Intermedia 

51 Connection Ceramic Wiring Board 
59 Crevjce Metallized Layer 
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<t -5. C b £K 4>eiaT -5 4>© £ 6 in S . 

[ooio] fie*, c 5 i/fcWH*wm-r^< . -e©x 

u-i'jt©«*^:*< GfcO. at (iHJl) ©ftS^A^ 
*^fc C 3 fciS^S«©i5Ij&-C5i. C © J: "5 fc*lSgiC HE 

a-r £»»*!**. L3i»<>/h3fciBiaa«ffl©^!pja 

£. — 3eiBIB«c*iW*j|Hfc#jK fc*. — XU^tC 
«£^>-cA*i?>ft;fcXu f(B^SCT*aw>fc«r 

t ^ 5 >, >fy) ho?it^tcj: ixmfy&Tt-r 6 

(BHD'S) <t^c(W5Ci*>e». gE^Stg*5/jN3 < 

fcs«^»etttt< fct>*i*i-e*«3. -iv-zmamm 

[0 0 1 l ] $fctf£*©SK©iJig{c*jc>r«. c©J: 

n*iai3S«BiX©j:9tcor«*sn*. -rfcto^. 
«£bs^. ^m<owsmxwsL^&<Dm^<mm<omm^>t 

r> 7 1— t>ffi(,Ci!QiXfcm2titcM±mJ f7-f X®(C 

^ ^©fitc*jt^-c§a«^©«±ffl^ ^ 

pat-^a^^asw^Bxu-i/^^fc-r^. 
>^i3i±©ifflFi b, 7u-?m&<DWhrmm 

[o o i 2 ] ^©.t^cc. > y[sj±©iapiB. Xb- 
zmftom'btefflffix&v) , b*»*>-e©»«*«»c»c £ 



5 

i yu-^«i^2iffifflij[iagpi(Diiji^{tfS3n^< 

& 0 . W2 3EMWMtm<DM»* *>=?■< XJf-^©^ 9 * 

». *HW*©iii&«:fcwtt £'©*&**&£ u # % t 

^TC^o JEcte. c©J:9&MH©*flR£OTtt. y>y 10 

ffl*a*D«*toft"cfii>*>©r*-3fc. c 
mm? sci^©gwits„ 

[0013] 20 
ft. W*«lK8Btt©|EMtt. ffnXS&t>'3S2Xffi£ 
MJfcgBP-r^^g)5a D al§t!cffl©miiffiffi'Jiy]gP£. § 

m&SfKDHmmRMoftmicm i xMoasis^BUT 

#*M©*jB»iMiLkK: * 2 xMRcnap u r mt h 
ft. rtSSiiitc*«&iaHajy*7-fX)B*W , r4»2^iii 

£ifiM4» 6 Sl^&SP© WIl^^cS -jtSJl iPB^sRJJ 30 

u jvi :/u-*?ii(c?&oTj&)a3ftfc**±ffl^*7>r 
XJl<b. m2xmpjcasiwt^3ft/tiiasM*^x 

£, ifSitJhffly^^^XJBitect^Hgpy ^7-TXJB 

*V->^-h©j^iD88*J:9*SC>fc©iL;fe:Ci 40 
[0 0 1 4 ] ^mmWlCis^T , J Z^-XYO 

*-C©iRI8**t»^*»©£-r*. 

[0015] c©j: 5 totis-tz^ 2 9 9s«Sfi©ss(j& 
#&Jc*n,»-ctt. IS l XOTJ*>6!& 1 Xu - £>?fi#Aft 

i>n*>) zmmu, a £©&xg*ji-cisifli 50 



^12002-16 34 1 
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Ct*S-?T#»T «r>*>t5>&. f 331/- h^U-*) 1"5 

HKCMGfc©J:9"C**. c©J: 5feK«»«©»jttcte 
1>-Ctt. AW©«^Xg-CS*i D a a gP (S«SP#) ©JSB 

^©^i^tofcif), mi ^u-^jft©MP«cte 
l»TRflWB©K3Bfffflrt«»»Sft4. 

t£T&fcft. SfH XU-*$<!:Sfi2XHffliJ|!!|SI$£©& 

a**ffis 3 ftfc o . xu- jttWLfc s 4©#w 

±3ft&„ 

[0 0 l 6 ] Se*©C©a©S«©$!|jfiK*Jl»-C«. -fe 
53»*&y#5-f X«©g^iRjffl^©M(c J: -5 BIS© 
JS 0 *©3E^rtWE«© WHW©^*^©«**l»Jh 
TSfcft, E»M*Sihffi*&^*54XJlfll©y $ 

h©^JRffi^£Hft-ri5li;£^4J:5ici)3iS3 
ftfct©*«ttffl3ftTl»fc. Ifc^ot, ®5fK;?ft£C 

— «EfiRBy(CAft6ft-5.^U-^f#©ifa«0. 05- 
0. 0 8mm«ft£«/|ve*9. tftfe«JSJR»**C J: 
DIBI«K:»<«cac£*»6*l ^U-i'idttHHttjBC 
U^l>£^3.6ft6,, 

[0017] Cft{C*fL-C*^BJ-C«. aS«CC**W4— 
7?©Xffi (SSlXH) ©»S±fflyi!7'fXMf 

*©*8id^»*J:g**l»fe©&0)fcfcft. iluie©$3)£ 
rtt-ectfikflMSf^XBtt-fe^S 9*J:96A£< 
Mtr. -3*D«EOiJSttt, A¥«J£¥ffilJ ; JKJ|££S?J 
1 ^U-»M©PfM©HAflS (£ti&P&) ©jgffl(c#S 

«±«y ^7^ xjb». *saier*ft-eft*«aiJ3t± 
ffl^ ^^>fXJi©ffiic?Qr>raB©-fe^ 3 9*£ffiKrf 
£fcft. Wlxu-*j|t©«**©HOfll?fepii*>tti«t 
5fcffifflT*. Wfc**-»T. IKrtfftt*. 86*©J:5HHz 
5 5 9 ? £ R C«SfiRJR«*©*«RRiJ Jhffly ^7-fXf 
?rffiffl U fcia^fcib^-S £ ma>Wfifc» ifcft. Hi** 5 
P^±3ft€»„ *><L-C» *©«. m2XMffliJEIgPF*9©[H 

- ^ »Kt9 o r flaw -r * ^©^*^©B4* 3 iw± s ft 

[0018] *U-C»*S2{Cia«©»W«. mixffl 

n a n gP£ . m i £Mmfcffln?z>m*m$,mmm<Dm 1 x 

MfBfJEJSP £: , £S¥D a D SB©?m«im©l*)fflinc|& 1 ^SfiB 

t . m 2 XffilIi]©S^D D a g|5©^jai»^^_hCcm 2 XffiffliJ 
KPBPbTRWfeft. rtSffiK*MHmM£^MXJI 
*Wr-&m2^BSWJCaSI5£. *H^/c*^^i2 7 5 9^ 
A«(i:W u $B 1 XffliiJ^ P>^tin a plf|5©9l-^^iati:v& 
or»ifH»fiJOT*HOAft. »2XBffliJHSi5£»a-r 



mt zmmTM t . ±ia«itffl ^^^-/xiifci E>*ca 

A. ±IB*&/#£t±ffl^£^XJi£ftT^£5-YX^ 

^$>(Dtl,tcZ£%:W&k±?Z>» 10 
[0019] C©<fc 5 SraiS-fe^ 5 ^ ^kbskb. £ 

^rZMI, ZOmcte^XUVtttt-te v 1-3*1. ■£© 

0. 911 XU-^im2£ffiffiiJ[H]g|5£©»ffl3P#£* 
[0 0 2 0] ±S2Ot>-riT,60^{Cfet>rfe t #E)?£j®fI 

-c^b©**;^/^* s/c*. m 1 x fmvmi v 

(a£) mz/'J 9 2?*j£dtUft,>. lfc*ot, l>f 4a 
S*Jl£#[5]jI;*ftS„ *fc. lg2±MffliJGflg|5F«i'N^l 

jtUfB^£5> YX-^-X h©$J&JK3§^#l . 0 1-1. 
3 ©ffiffl -5 &CT&©#Siff£ LA*, 

[0 0 2 1 ] Sfc, BUiami ^b-f^CDHUlBmi^® 
±T<Z*HB. H?ia^ 2 £MMHgG©&J: 0 fc/JvS < T & 

ffl±-e©m i ^u-*»©woHB-c**a:w/h3 < t 
i iffl«"i$-r-Mas-t+-r(cwig?Li ofca&B. m 1 £ 

£«t<£-r£/c&-T?&SA:><E>. WSB¥9-7 4 15 1^ 
*#5iaK:S*T«fc5«: % mi 3EB±-C©3*H Xu-??|§ 

©ggpin^2^ffiffliM©Siini^«±{c-r?,i. m 

2£ffiMH^^fi?L£k;fc##©»i|l#f»6nfc< tt 50 
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[0022] 3 etc. mmm 1 8m&3otb. ^©jus 
fB«tt»£$teiB»£©iBiK:tidKo. isasfcissBoawfeft 

w$ b < . *pagp©7"-^^«m 1 £®±r©m i xu 

-^^MnWfciWRiTSfcfcCCB. JtKW'MS < 

[0023] fl^U- ^7J©$fe4flsg|5©7]$feft 

B. XXy >40<» ^fc£C>^#£P;5±T5/c<6icB, 
3 0° «±*«»*l/<. 3 5" fet±**«t»J»*LV». £ 
fc. tMHgB©ftJgB. 3 0 * iilT**f* 1/ < . 2 5° K 

[0024] spat, Miami ^u-^itt. Miami 

«Bfi5OT«r±iB*lfflS|Ji Tib AttT Wfct &<Di)W $ 

ui>„ m\wfcim*mm <x ku-i-sb) stit, 

Ati^i, mi3f?f«J*:3l*i£< mixu- 
^©fflfM^DiCfTL*!,*. 91£I±©»1^U 
- f iftB8Pj££KcA >; d ^ say^Sk^tmSL b r 
0*5A^T?*5. ft**. ^b-^*©ffliM©^0±lf 

Bl 0' «±*U05T*bl\ 
[0 02 5 ] 3 6fc. *%bj«. ±iBUfca*S-fe7 5 » 

is^»«*. Mtarn 1 7i«-?miciQi-c&mFu$izt 

«©«ai*s*-&tf . ±tas^^^-cf# e. n/ci* ^-fe ^ 
s 9 *t&u&R\t. mi ? is- ?mx'<Dmmt>m±2 n 

*i-ci,>s©r\ m2^MfflHgP4^Siiurf#e>nfc»f® 

[0 02 6] 

U{©Se^S« 1 5:0 1 C©-fe^ 3 » ZWkVWM 

»S US. 3 . 8X3. 8X1. l mm©|gJiK4 
ftU. Hl^ffi (±Bff) 4*$J:0*m2iffl (TB) 6^ 

{Cffj^ 3 . **(c B¥Mtl^^"CT^tc |fii -o T P^K 

wxiimttzz>*+\u-H- (map) 2*«it-ci»4. 
-eL/f. i^a® i ©mi ^M4©^iHtc«. 

* , ;X7 ; >^i'©i«g!lL^M?:^S^.iT5 1 ft 
jkmsZUXMS #BFfS©iH-C¥ffi«0ftmK{c7l3ja 
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[0 0 2 7 ]J/c, BBfftStiftXMSCCK. ^RfifJlX©^ 
^SP7 (itSO. 3mm. S30. 8mm) *JRltf6>te 

0. JBl^iB4©^ja»{C»»2ili6©«-Haia!Q: 

o. #Rjas«©flj^aJ7K«fc4ia**j#aL«ei». c© 

b?>f, HI 1 £ffi 4 ©?f jg^iS^ * TMt 4 C £ #5 1? 
[0 0 2 8 ] C©J: 9 fcI2l8»ffi 1 ». ^IBf 5 <fc 5 (C 

8i^#2 5%©*>©*s^ffl3nr*><3. »«i£fc-r-tz 

sntt>5. c ©£5 assists n*. aiir 
* + tf f- -< 2 ^m^a5 0 n n *^*gs n. ^©&, 0^ l & 
i>M#l&tteteTy #^xji5K:^>^wste. m 20 
«fcf±3te£. 

[0 0 2 9 ] $T^(CC©J: 5 &St£ 1 <D0MUmmic 
-oi>X, H2&t>LH5**IIRLT#iHfctt"!l3TS. * 
-r. B« 1 ©&iz5 5 9 U9fsatt©aHRfflJ»3W 
£n^>J;^{c^fi)c3n/cT^5^ (Ah 0 3 ) 
^i-r^H275 'J->">- h ()$$0. 2 5- 

0. 3mm) **ti?tiM]&?Z. L>"C. #t7; * 
f JB 1 1 . 12. 1 3«c#(t-raj£K«cWK. !TfcSE# 

©ftii^f*)a^£©^^7^X-<-x h=£rEnM-r-5.„ 30 
[0 0 3 0 ] y$7-fX-;-x Hi. ■BLbmiWrt* 

5 » *y v->~>- b©affincEppi3n-sWihffl^5' ? 

^XJf5£&T &©fcWtt. -fe^s 9 2? h 
©MfiKJRSI^ (43gflrctX 20%) £IHC(!:&-S><f:5 
(C. ffl;U*W (£>£*;*-r>) :Mo : 
Al 2 O s (T;l/5^) = 9 5 : 5 : 3©fiSJ±£& 

sj:^(ci@iSbfc^©^^fflL'/c„ — fj. a±m^n^ 

^XJI5£&TJ:5tcE|I0J3n£^£:7>(X-x-X h© 
&J8.Mim&2 5%£fe«,ct^{C. W: Mo : A 1 
2 O, 5:90 : 10 : 1 ©Sffitt£&&,i: 5 iOBMbft: 40 
4>©£<£RL,. /ISO. 02-0. 0 4mmrEPPJL/ 
fc c C©*}±flM * 5 -fXJB 5 *?-fX 

^-X hCC^WSn-SWRO'Mo^l . 0-2. 0 Mm 

[0 0 3 1 ] C 5 UTS&gSte/c-fe^ 5 
-hSrWJl. JBffUT. a2tC^T3B©-b^ 5 -7 
11, 12. 1 3#><E>&&*#Sf&-fe5 5 •> f^flJ3 1 £ 

«fc 5 (Cgl 1 £® 2 4 ±tcEPBiJ3 ftfc^ £ 5 -f X-? 
h (&mj$M±jt *7^XJi) -c**. c©<fc5fc so 
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s v v%m?> 1 tcfec^-rw. S^ffliJ©^S15 
<mm) ©##»-cR£fc*J:3H:. HHaccaUftivT 

*fc*»«-ctt. ^gp (m*su) ©5 %wtftm(DM£,u 

2 l £©«»SF»>aJ(ft«ct. *«i^citjhffly*5-fXfl| 

2 5ftSft»CCEP9J • ^fiJcStiri^. Sfc. Sf?2±®2 
t-hw*» 7 £ * J: 5 cc* 2 -£iH 2 6 flWK: H □ U r ffM 

3 tifc» 2 ifflfjsjiasp 2 7 s^ n a ngf52 i <D9\-smn 
WLtimatztir^z. sfc. s^2iffi«ijiasp2 7© 
wisHKB. mmmcwsu $ 5 -< xa 1 9 . &gftg«° 

^$7^X19 £ttS*«JdEEiaM* 5-CXJ12 9 
#f£W£>te 

[0 03 2] ^CC©«£5&*j&Ei!c-fe^ 3 y ^A*l|3 1 
©Wl^«» l^HffliJ©$U D n D gP2 l©*fftc 4 MEtttctg? 
^^-TJ:^(C^l ^W-i'i2 8 5r^l«)f^3g4 0 

<H4#J(R)-*»r5eai3 («*tf. 
©4 0-5 0%) mUAtlXBfii?Z (03#M) c «E 

7?*@?5eais. m«. H2±mj*»6^j9©i 0-2 

tctcb. ^lXU-^?t28«. M<&gI52 1tl 
EO^W^^-rt)©^*^. mi^ffi2 4-C(ift±ffl^ 
^■TX^I- (H) 2 5«r-€-©HiI*(al©BS4J^Cte 

[0 03 3 ] Sfc. ^1 Xu-d7vft2 8*»fiS-3rSl^tC 

»i»»jdOT4 o*02*ffifflij[aa52 7©jsffi*«at- 

-5va?S*-C^LA4T,^>o C©XSiCj:->-C, rtliMCc* 
^RSCflgpy 5»^-rX)12 9*W-T-Sm2±MffliJiag|52 7 
li. J»2±BS2 6flUKMP-r*ygWC«c<. I1SI2 
4MCcfeaDA:tt«K:«cS. *f*«jic«. !il2£MP.iJE] 
SU2 7©KRJgtt©fiffl©BS**SC. Iiyu-i-12 
8tcJ;-3T. iflO. 05mm— 0. 08mm©BaP(ji 
MB) *iM5tl. m2±ffiWJdfla32 7 £miXU-^ 
^2 8 t^jSaLT^-S, 
[0 0 3 4] J|{*imc«, S4tC^-Tcfc'5%«l^©m 1 
?t^)j5c?]4 O^ffl^rmi Xb-;?«2 8*^fiSTS 0 

rates. m?njfcj&7j4 0tt. «wtfa«ttau4 1 

^ft4 0' ©5feJSgP4 2£, 18° ©^"^-ft* 
-5*^5154 3 £, Z<D£5rj:n\mm 

JiA Oif liffi2 4Wj*^*rasiJ4 3©^^$-c*«? 

SK-fe^S »**«3 lCCMOAter (03#M) . SI* 

s< ciicj:D, 2 1 onmmsmioet 

4b\ mii®2 4±-C©»lXU-i7j#2 8©ipaW*«J 
0. 2mmT'*D, m2iMJG3SP2 7©SJ:0 Vh3 
< 3 teT*5 0 , ^■©^•*^fiS*t±R^ $7-^X1254 

[003 5 ] $fe^l54 2 tt. 30° «Jb (*3HB*$«-C 
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*H)liiT!ii8' ) iii-,u^(Dr, l&i 
«»6jOT4o^< sntAnrtjf iiB2 4±t 

Ift&Citf-Ct. mi XU-?j#2 8©lfllSEffl24ffliJ 
©P^Pfi^CC^y##g£T£©€:IW±-Ci*S„ * 

H«&&rett. ii/i/-^i2 8 (*>j:tf!?!2xu- 
&n «. *^w±ffl> ^7-/ xs©eiwi • nmmic^ 

[003 6] ^>T'C0*«t7i * ^AW3 1 

©t£W£&-r!S 1 Xu-*??t2 8 », papw&sg-r-s 
[0037] c <DMfmm-citmm<D5mfm± 

^3<7-/XI2 5©*, iRJf^as 2 5% 

SSIB© 5 *s«±BM * 5 XJf 5 <D&&~? SSII^T 
W. •b^Sfl'll 1 ©S^ffl?:^©M{Ci«&ori|Xffi5 
•tf^i^tC^ffl-r-So »?)citlhflM £ 5 XB 2 5© 30 

mmfm±m^ 2 ^ x« 2 5 <^mmm^ £ixmm 

sisn-Sxt^K^jfj-rs., -^©gmt-fe^ 3 * t>m 1 1 
©sa®-c«*£#s„ 

[0038] Mfimmoovz c 5 Ltdtmic j: 9 . * 
ss>*ititffl^ 5? ? -r xii 2 5 *^f»nc#s-r ^i^u 

-^SI2 8(C«. ^©^i}I£|£0f3f'pffl#fiKfc& > 
©#. ft*©«©mtfclU9 6j£<&&/c&. 

rf#e.n^iiifs-b7 5 * ^I2iss&5 1 « -?-©!& 1 xu 40 

- ^^2 8 *5H!#X«M 0 C <!: A^@fi<jicp^±3ti/c 
*>©£&£, £/c. C©^Xl*Ift«fcrK *Mf&m±m 
^^7^X125, *g&&KlSM#5YXJ12 9«. £J 

±msz ; 7-ixms. GflgM ^7-fx§5 9 

*s. -?-©fte©SI5{4{c-oc>-C«. ®B&*t©/c&. Mi«<fc 

[0 0 3 9 ] C 5 LTf#6Wcii*S-fe:7 5 * ?BE*liS1g 
($SI&®g) 5 Hi, ^©SL M±mst2 ^X«5& 
i'iC. <fc 9 . - * ( N i ) y +at>* 

^ (Au) * ^+?T35H-fSCi-CiIitt-fe7 5 i-^Sfl^a 50 
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« (i»j5SF#:*«> ibT^ti. c©y^*X8tc 
fcurfc, SJI1 XU-i>i2 8{CH»56*tt<SU2inffl!j 

DflSP2 7i©a3i*s+^(cfi8«^nrtiSiti&. mzi. 

L . H? 2 ifflfflijPflgp 2 7 ftltffl©^ £ ^ -Y Xf±{C- -7 
[0040] ;X(C^ * e>ftfcift|&-k 5 5 f 12 

KXU-?1-5CiT, El HCmlfct7 5 » ^t}©l6 

fctais-fe^ s v ?mmm&5 1 ©xu-^rgti. ^-©^ 

3feW»tcfrhft*. *fcm*-CBS« (tWcSR) © 

5 % . ^^ffliJ©f5{D D DgB 2 1 £ ©t&Wif 0 

#t±ffl^ » 5 -f X® 2 5i|S]«|{cy*7-/X^-^ h*S 

ai«st»ri,»fc©-c. *w-bjo» i xu-^?#2 stcte 
iE^a^Ri>'^©t{ri tc X u - tctew s * X 

[0041] fcfc^WteteuT. w±ffl©y ^7-rx 

•StCtt, * 'J X^>©$W3S£±tf -5 C i £ . 

* 'J Xr f >RO'^> ^Xf->©5KS?:/hS < C £ ** 

[0042 ] frfc. ffifl2HJ60S§{cJ: 0«3ft3ti/ca#g 
J Z r>4 Xg 5 ±icm ± >) > ^£ o -5 ftW L X i> J; l >. 

§»p° n gp 2 i ©it±m y ^ ^ ^ x® 5 cc*f ft. l /c^fflta 

7-fX>15±tctl«SL.> 5taS?R -aSMkSti-r. 
«r«±ffl^i»7-<XJB5±{c0fiS-r4. -e©^. 
^M*M#3ti:fc*t±ffl^ ^7^X15 ©JiK^fflSH 
ft#1^C© 3 y <- JU^ 6 ^c^ Wit y > X^riE^ O . C © J; 
5<c««-C. WK. a •>t**Jp|»jSafc3 WihU>X 
©5 5WW€^7-r-5o 

[0 043] M±y >y0D9fW*|M.&*« 1 5i> 
->-;U y > i/©^lS*i J:i>*S12«|jl©«ffi(c Ni^^ 
Wu^i -^*^©^ »**J6Lfc«. S»lXU-i7# 

1 4 (C?Q o r^SH? 4a. ^3S©S2«iafe ( ? v X+ r y 
r) i^cS. I2i^aStt. ++eX-Y 2CCSAW7^;U 

$ m<Dm*u&&mmztitc&, ^->\, y > ^«cm<&& 
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[0044] i/c. ±.ssmmmmci<n,>xiz. tpmvwi * 

18° t c>5 J; 9 K8ER©iti|IIS|J*W-r SS»gi5S 
[0 04 5] 2 ±iBL./cJ:^t4«5£ : ff-r&v3t 

sis*-**, ^tiaiu<*iai«ko&t>ai«idi3g*ffli/»-5 

jK(CT*i<fcl>. cow^-rfe. liKiutf*- #©£ 
[0046] */c. *£ffll!©-fe9 3 9 ^SfiS^atSti. 

*©jr$tt*t»l/«Jft«:«|«tt< Aftffcr*«tt£. 
W©SB*iW»U*c»iRD tcfcivcafisetSEEU-cft 20 

«. ®S«£fiS©*'-9^-fe-7 3 9 i'S©*)©. m.itT)\> 3 

A-^a^tssRflc£©r;i/5 i~vm<o*z? 3 9 ^S¥© 

[0 04 7] 

[*«J*i©3»*] M.±L<Dm.WfrhW «fc 9 lc*IB9Ilc 

«fc#l«. E«lt«©«JftCCfeW*5|£«fiK42-5 3 9 ^7C*IJ 

©*SfiBflHir. 91-/U-*I©i«*a;«3tt5ci 
*!t?*-5. Lfc^o-C. fi£*©cfc^{c^l Xu-^SI© 

tcsia-r 739 ^seisms©.* 9 +^ 30 

w*«jft#B*9©Gi-bws€.ft<5. *ife«jii{cj:ntf. 

©«t sm^ss!©*^ 3 9 zmmmfrvmrncts^x, 
zog^icmu l> t ©#& 

[Hffl©1MttttlWli3 

[SI] *«Wtc«4'fe^ 3 9 ^KEttStiOS-jftftK 
«**}±BHIB«»6fllfcjeH»ia. * 
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[02 ] *f£t«Tffll»**«JiS'te 5 3 9 9*W<DWffi 

0. 

[S3] H2(C^-r*^42 7 3 y^J(C^l/-i»i 

SI*i£^TIM30., 
[04] 03©^b-?»&xmm>£?»CT© 
**Kff«©»HBia. 

[05 ] #^cc{££«*s-te7 5 9 *iatji«ig©sp#ffi 

A®rH30o 

[0 6] ee*©*? 3 9 ^^iejga«©itifffl0„ 

[0 7 ] S£*©iI*£-tZ7 3 9 f !Ei^S«t©Si5^S£AllFfli 

0. 

[08 ] ae*©ftk©is*s-fe7 3 9 *E*aig©atfHft*: 

»T®0c 

[09 ] S£Jfe©fl!i©a3S-b7 3 9 *E»»«©»»lt^: 

BTffl0. 

[tW©l4W3 

1 ■bvs.vzmmi&mfa 

2 mi xmsjeisb (+f tf^ > 
4 

5 M±msz^-{xm 

6 m2±s 

7 ttXSB 

9 ®'KJ* ; 7 4Xm 

11.12,13 -fev3 9 ?Jf 

2 1 Sjlfias 

25 ^J&ftltflM^-rXJi U 

27 m2iffiffl>Jiagi5 

2 8 ^l^U-^I 

2 9 *j^)?HHSM f5-^Xi 

3 1 *i«t7 5 9**¥« 

40 mi tma& 

4 1 mksb 

4 2 

4 3 ^rasp 

5 1 i!fMS-fe7 3 9 *ie*gs« 

5 9 GflgMf 7-fXfl 



[013 



[02] 



[03] 



[04] 



[06] 




aft]»«*SrUS#.E l «itBri4»is^ a 



